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4. PRODUCTION, IMPORT, USE, AND DISPOSAL

4.1 PRODUCTION

U.S. manufacturers have an estimated annual production capacity of 13.1 billion pounds of mixed

xylene (SRI 1994). This figure is an estimate based on maximum plant production volumes.

Table 4-l lists producers of mixed xylene and their estimated annual capacities. In 1990 and 1991,

U.S. production of xylene totaled 6.2 billion pounds and 6.1 billion pounds, respectively (Reisch

1992). These figures represent the total amount of mixed xylene actually produced by U.S.

manufacturers based on data from trade associations and industry sources. The nonconfidential U.S.

aggregate production volume reported by EPA for 1990, based on industry submissions, was

approximately 12.1 billion pounds for mixed xylene (CUS 1993).

Table 4-2 summarizes the number of facilities in each state that manufactured or processed mixed

xylene in 1990, the ranges of maximum amounts on site, if reported, and the activities and uses as

reported in the Toxics Release Inventory (TRI) (TRI92 1994). The data listed in this table should be

used with caution since only certain types of facilities are required to report. This is not an exhaustive

list.

According to commercial estimates, over 943 million pounds of o-xylene and over 5.2 billion pounds

of p-xylene were produced in the United States in 1990 (Reisch 1992; USITC 1991). However, U.S.

nonconfidential aggregate production volumes for 1990 reported in the TRI, based on industry

submissions, were 928.9 million pounds of o-xylene, 8.3 billion pounds of p-xylene, and 168.6 million

pounds of m-xylene (CUS 1993). Xylene production volumes reported in the TRI may be higher than

commercial estimates because reporting by industry is mandatory, whereas commercial estimates may

not include all xylene manufacturers. In 1991, U.S. production of p-xylene totaled 5.4 billion pounds

(Reisch 1992).

Tables 4-3, 4-4, and 4-5 list the facilities that manufacture or process m-xylene, o-xylene, and

p-xylene, respectively, with their corresponding location, range of maximum amounts on site, and

activities and uses. This information is based on the release data reported to the TRI for
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1992 (TRI92 1994). The data listed in these tables should be used with caution since only certain

types of facilities are required to report and the actual figures may be higher.

Mixed xylene consists of a mixture of ethylbenzene and the m-, o-, and p-isomers of xylene; m-xylene

predominates. In addition to ethylbenzene, mixed xylene may contain nonxylene hydrocarbons, such

as benzene, toluene, trimethylbenzene, phenol, thiophene, and pyridine; the combined volume of these

nonxylene hydrocarbons is only a fraction of a percentage point of the composition of mixed xylene

(Gerarde 1960; Riihimaki and Hanninen 1987; Sandmeyer 1981). Current formulations of mixed

xylene are relatively free (less than 0.001%) of benzene contamination (Gosselin et al. 1984; Riihimaki

and Hanninen 1987). The exact composition of mixed xylene depends on the manufacturing method

used. Currently, nearly all mixed xylene is produced as a catalytic reformate of petroleum and consist

of approximately 44% m-xylene, 20% o-xylene, 20% p-xylene, and 15% ethylbenzene (HSDB 1992;

NIOSH 1975). Mixed xylene may also be manufactured from coal tar, yielding a mixture of

approximately 45-70% m-xylene, 23% p-xylene, l0-15% o-xylene, and 6-10% ethylbenzene (HSDB

1992). Other production processes include gasoline pyrolysis and disproportionation of toluene, both

of which produce a mixture free of ethylbenzene, and recovery from coke-oven light oil (HSDB 1992;

NIOSH 1975; Ransley 1984).

The xylene isomers are produced from mixed xylene. m-Xylene is obtained from mixed xylene via

crystallization to remove p-xylene and fractionation to remove o-xylene and ethylbenzene, or via

complexing with hydrofluoric acid and boron trifluoride (HSDB 1992). o-Xylene is isolated from

mixed xylene via distillation but can also be produced by the isomerization of m-xylene (HSDB 1992).

p-Xylene is derived from mixed xylene by crystallization, solvent extraction, or adsorption (Hawley

1981; HSDB 1992).

4.2  IMPORT/EXPORT

Available import and export data for mixed, o-, m-, and p-xylene are shown in Table 4-6. From 1991

to 1993 the import of mixed, o-, and p-xylene to the United States decreased (NTDB 1994). Current

data for the import of m-xylene are not available. There is no apparent trend regarding the export of

xylenes from the United States (NTDB 1994).
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4.3 USE

Approximately 70% of mixed xylene is used in the production of ethylbenzene and the m-, o-, and

p-isomers. The remaining mixed xylene is used as a solvent, in products such as paints and coatings,

or blended into gasoline (Fishbein 1988; HSDB 1992; Riihimaki and Hanninen 1987; Santodonato et

al. 1985).

The xylene isomers are used as industrial solvents and serve as intermediates in synthetic reactions.

m-Xylene is a chemical intermediate in the production of isophthalic acid, m-toluic acid, and

isophthalonitrile; isophthalic acid, in turn, is used in the manufacture of polyesters. o-Xylene is a

chemical intermediate in the synthesis of phthalic anhydride (for plasticizers), phthalonitrile, 4,4-

(trifluoro-1-(trifluoromethyl)ethylidene), diphthalic anhydride (for polyimide polymers), terephthalic

acid (for polyesters), isophthalic acid, vitamins, and pharmaceuticals. p-Xylene is a chemical

intermediate for the synthesis of dimethyl terephthalate, terephthalic acid (for polyesters), dimethyl

tetrachloroterephthalate, vitamins, and pharmaceuticals. Both o-xylene and p-xylene are used as

components of insecticides (Hawley 1981; HSDB 1992).

4.4 DISPOSAL

Various methods of incineration are used in the disposal of xylene isomers, such as fluidized bed

rotary kiln and liquid injection incinerator methods (EPA 1981b; HSDB 1992). The addition of a

more flammable solvent has been suggested to make the process easier (HSDB 1988).

Criteria for the disposal of xylenes are currently subject to significant revision. Under the Resource

Conservation and Recovery Act, waste product, off-specification batches, and spill residues of xylenes

greater than 1,000 pounds are subject to handling, reporting, and recordkeeping requirements. This

applies also to spent xylene solvents and still bottoms from the refining of these solvents (EPA 1980b,

1981c).




